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PIREFACE 



Ihis Stuttent Modcbook parallels the basic manual/ PROVIDING 
fOR ENERGY EFFICIQCy m HCMES PUD StWU. VaUDWOBi 

part one: uncgrstah3iing ah) fsftcticins emergst 
oqnsermkhon im buudeengs 

PART TWO: CeiCBKIMING AMDONT OF tUtESGi LOST CR 
GAINED IN A BimDING 

PART THREE: DGTEFHINING VHICH PRACTICES ARE MDST 
I^PIdaiT AH) IN5TAIU1C MKIEKCAIS 



Ihe l^acher Guide gives answers to questiods in the Student 
Wbdcbook and directions for special exercises and pcdblmm 
related to the subject* It is suggested that the teacher use 
this guide in preparing lesson plans and teaching the oourse. 
An audiovisual paralleling the manuals is available fzon 
AAVm Write for prices* 



Part Che: 

UNDERSrniDIMG AND FRACTICIN5 QtERGY CGNSEFK^mON IM BUII£»INSS 



I. Understanding the Ilrpartance of Qiergy 
A. Vfcat is Eliergy? 

(Ref , PBCVIDING FOR ENEEGY tFFlCmUCi IN HOMES Pm SMAIL BUHDINGS, Part Ol>e, 
Pages 1-25) 



STUDOnr STUDY GUIDE OR TEST: 

Circle letters r^)resenting correct answers, unless instructed otherwise- 



1, Match the energy ccnversicns with 
the exaniples givai: 

a* Mechanical to electricity- 
Chemical to ligfit, 

c, to heat, 

53 • Electricity to heat- 

e, li^t to electricity. 

f • Chemical to heat, 

1. A solar collector. 

2. An electric generator- 

3. A solar cell, 

4. An electric burner. 

5. A burning candle, 
6* A gas stove, 

2, If you touch a varm radiator, the 
heat you feel is due to; 

a- Convecticn- 

b, Radiation, 

c, Conducticn- 

d, Absorpticn. 

3, A candy bar, a can of oil and a 
water tower are all conditicns of: 

a. Permanent energy, 

b. Kinetic eneigy, 

c. Converted energy, 

d. Potmtial eiergy. 



4- Ehergy fraa various sources is 
most useful to mb i*en it; 

a- Is stored pennanently, 

b. Gives off heat, 

c . Can be cxnverted f rem oie f oon 
to another- 

d. Is used to produce electric 
pcwer. 

5. Ihe major fonn of energy loss or 
waste is xisually in the fosnn of; 

a. Li^t, 

b. Heat. 

c. Motion. 

d. Sound. 

6. Place a 1 in front of the statenents 
which ea^lain the First law of 
Thermodynamics and a 2 on the line 
in f rent of the statanents which 
ea^lain the Second Law of 
Thermodynamics, 

a . Energy in new foot© has the 
same amount of energy in the 
previous forms- 

b . Ehergy loses sane of its use- 
fulness each tiite it is 
ccnverted to another form. 

^c. Energy input is usually greater 

than energy output- 
d. Energy can neither be created 

or destrcyed. 
e. The more energy conversiois in 

a system the lower the 

efficiency. 
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B. Vtiat Are the Priinary Knam Sources of Qiergy? 

(Ref. PEtCVIDING FOR mSPCX ^FFlOmJi IN HCHES AND SIAU. BUHDINSS. Part One, 
Page 26) 



STOEQJT SIUDlf GUIDE OR TEST'. 

1. label the folloMing sources of 
energy as either R renewable cr 
M ncnrenewable. 

a. Ccal. 

Natural gas. 

c. Sun. 

_d. Oil. 

_e. Natter. 

^f. Uraniim. 

g. Wocd. 

2. Malce a gcagh showing the t^pe and 
relative use of three major energy 
sources used in the Lhited States 
between 1850 and 1975. 



UJ 
O 

UJ 



GAS 

OIL 

COAL 



1850 



1925 



1975 
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C. VJiat Are the Major Uses of Energy? 

(Ref . PRCVIDIMG FOR EMERGE EFFIdEMCV IM HCMES AND 9fiV£L Part One, 

Page 27) 



STUDOIT SWIDY GUIDE OR TEST: 

Circle letters representing corrGct answerSf mless instructed otherwise. 

1. ApproKimately uhat percent of the 
total energy consunpticn is used 
by each of the following sectors 
of our eocnaty? 

Transportation a. p ercent 
Residential _ _ percent 

Ocmnercial c. p eroent 

liidustrial _d. percent 

2. Each individual should be concemed 
with of energy. 

3. T\jo factors vhich greatly inflxjence 
the use of energy in buildings are: 

a. Insulation. 

b. ITiemiostat settings. 

c. Paint. 
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II. Developuig a Concern for ConserviiK; Eherqy 

A* How Long Will the Present Supply of Fossil Ehergy Last? 

(Fef , PRCVIDING PCR ENERGY WFlCmXTi IN HCMES AND SMMi BUIIDINGS, Part One, 
pages 30-32) 

STUDENT STODY GUIDE OR TEST: 

Circle letter representing correct answer « unless instructed otherwise. 

1. Brwrgy oonsiirpticn in the U.S. is 3. The U,S. pres^tly imports about: 

increasing at the rate of about: 



a. 2 percent per year. 

b. 5 percent per year. 

c. 10 percent per year. 

d. 20 percent per year. 



a. 20 percent of the fossil fuels 
it uses, 

b. 30 percent of the fossil fuels 
it uses. 

c. 40 percent of the fossil fuels 
it uses. 



2. rtiile the U.S. has only percent 

of the worM*s population, it 

ccnsimes percent of the warld*s 

energy si^'Ply* 



4. It seene that the most abundant 
fossil or mineral fuel available 
in the U.S. isi 



a. Cioal. 

b. Oil. 

c. Natural gas. 

d. Uranium. 
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B. Miat Are the Prospects for Alternate Sources of Bneigy? 

(Re£. ftommc FOR aiERGV ^ICmKY m HOCS pud SVUX BUIICINGS, part C3ne, 
Fttg^ 33-40) 



SnjDQJT GUIDE OR TEST; 



Circle letters representing correct answers, unless instructed otherwise. 




1. Hov long wuM prcmd reserves of 
natural gas last at the current rate 
of use? 

a. 1\«enty years. 

b. Ten years. 

c. Four years. 

d. Ncne of these. 

2. Which is presently the least 
expensive fossil fuel? 

a. Gasoline. 

b. Oil. 

c. Natural gas. 

d. Ooal. 

3. For tiie short term, our reliance 
for energy vnuld seen to be on 

and 



4. For the years 2000 to 2025, \rihidi 
of the following sources of energy 
will see the U.S. through its 
energy crisis? 

a. Ooal. 

b. Solar. 

c. Nliclear. 

d. Naturad gas. 

5. Qrie major limitation to nxjclear 
power as a source of energy is 
the limited supply of the mineral 



6. In which of the following areas 
does the present development of 
solar energy best lendl itself? 

a. Electrical geMaration. 

b. Space and water heating. 

c. Pmping water. 

d. Space cooling. 

7. Conventional garbage possesses 
about percent of the 
potential heat of coal. 

8. Much of the following synthetic 
fuels can be most readily mixed 
with gasoline or used aXone in 
autoncbile engines? 

a. Hydrogen. 

b. Hydrocarbons fran algae. 

c. Methanol. 

9. In limited locations, geothennal 
energy could be an infiortant 
source of energy. 

a. IVue. 

b. False. 

10. Because shale oil is plentiful, 
the cost of extraction and 
envirtimental factors Bre not 
caicems in using it as a source 
of energy. 

a. True. 

b. False. 




BCERCISB: 



I* Ii«t one advantage and one disadvan- 
tage far each of the following 
altflOMfce aies9y soucoes* 

Ntidaart 

t*> ■ 
(D) 



(A) 

(D) 



Solar thennal: 

(A) 

(D) 



Solar electric: 

(A) 

(D) 



Solid waste: 

(A) 

(D) 



Kind: 
(A) _ 
(D) 



C« What Effect May the Snexgy Situation Have cn an Individual? 

(Rftf. PfCVIDING rt» ENERGY HTICIENCy IN HOttS AND S^nU* BOIIDINGS. Bart Oie, 
41) 



SXUDQir STODY CUIDE OR TEST: 



Circle letter re(aresenting correct ana«er, mless instrxjcted otherwiae* 



1* It ia eatiiwted that energy prices 
will oontinue to increase fcy aibout: 



a. St 

b. 10% 

c. 151 

d. 20% 



2* Miat is the najco: reason why the 
U*S* eoonory is easily ij^set fcy 
the energy problem? 



year* 
' year, 
year* 
year. 



3* ihe U*S* Department cf Ehergy is 
aiming for no more than a fiexcent 
increase in energy consinpEIch per 
year. 

4. List sane trends esqpected in trans- 
porta ticn and housing as a result 
of the increased aiergy costs: 



a* 
b. 



c. 
d. 



ERIC 
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III. Understai^ding the Use of Ehargy in Buildlngfi 

Hm is Qfificgy Used in Buildings? 

(Ref . PROVIDING FOR BmSI tFFJCmXSC m HOMES PUD StViL BUBOIMSS, Part (toe. 
Pages 43-48) 

SIUQENT STOCK GUIDE OR 'SESTt 

Circle letter repceaenting correct answer, unless instnicn:ed othenise. 

1- By far the largest ccnsuna: of 4. A heme clothes dryer uses hw nuch 

enargy^ in buildings isr more energy than a dothse yutwr? 



a. Lighting. 

b. H&ter heating. 

c. Air conditioning. 

d. Space heating. 



(Disregard energy for heating 
water) . 



2. The tm major types of energy used 
in heating systaons arer 



a. 2 times. 

b. 5 times. 

c. 10 times. 

d. 20 timss. 



a. Wood. 

b. GaB and electrici^. 

c. Electrici^ and <^1. 

d. Oil and coal. 



5. Hw much more electrid^ does a 
frost-free refrigerator use than 
a standard one? 



a. IVdce as nuch. 



3. Ihe most ^icimt of limiting 
available is: 



b. nhree times as nuch. 

c. Four times as much. 

d. Five times as much. 



a. Bicandescent. 

b. Fluorescent. 



c. Hi^ intensi^ discharge. 

d. Natural gas. 
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B. BOW Does Geographic Lcxaticn Affect Btergy Use in Buildings? 

(Ref . PHCWIDING FOR EWEHGY ^ICIHJCY IN HOMES AND SMALL BUIIDINGS, Part Che, 
Pages 49-55) 

SRjDarr sitjdy guide or iest: 

circle letter representing ccarrect answer, unless instructed otherwise. 



1. Circle tlie four main climatic 
factors i^ch influence energy use 
in buildings: 

a. Taifierature. 

b. Moisture, 

c. Wind. 

d. Sun. 

e. Soil. 

2. Qpe^ conditioimg is ocntrolling 

at a 

confortable level. 



3. Vtiich of the following is the most 
coRtfortable in regard to the 
taifieratureytoisture factor? 

a. Dry and coM. 

b. Danp and coM. 

c. Moist and hot. 

d. Ncne of these. 

4. Since the sun's path is precise and 
predictable, designers can use this 
inf conation to help control the 
sun's effect on energy use in 
buildings. 



a. 'nrue. 

b. False. 



C. haa Design aid Construction Methais Affect Ehergy Use 

(Ref. ERCWIDIIC FOR QJERGy BFFICIHCY IN HOMES AND SMALL BUIIDINGS, Part Che, 
Pages 56-71) 



CTUOn/r STODY GUIDE OR TEST: 

Circle letter representing correct answer, unless instructed othervdse. 

1. Match each statanent about site 
location and orientation with one 
of the four cliinatic zones. 

a. Vegetation used for winter 1. CoM zone. 

wind protection can also be 2. Tarperate zone. 

used as shade in sunmer. 3. Hat-^hurdd zone. 
b. Orientation toward the east 4. Hot-arid zone. 

with af iremoon shading. 
c. Locate buildings on south or 

east slope for protection 

from prevailing winds. 
_d. Situate houses on south or i 

north slopes with vegetation 

and stede. 
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2, A rectangular bulldiiig oriented 
north and south will generally use 
the least amount of energy* 



5* Buildings in sane regions nay 
require as iiuch energy for cooling 
as for heating* 



a* True* 
b* False* 



a* True* 
b* False* 



3, Lisulation works cn the principle 
that trapped air is a poor heat 
ccnductcr* 



6* Without ventilation, attic 

tenperatures my get as high as: 



a* True* 
b* False* 



a* 100*F* 
b* 120^* 
c* 140*F* 
d* 160^* 



4* ihe primary source of aluminon foil 
on the inside surface of an insu- 
lating matarial functions as a: 

a* Wind barrier* 

b* Heat barrier* 

c* Moisture barrier* 

d* Ehergy barrier* 



D* General Becannendaticns for Qiergy Efficiency in Residences 

(Ref* PBCWIDING FOR QJEEGY EEPICIENCy IN HCMES AND SMVUi BUIIDItCS, Part One, 
Page 72) 



Gon^ilete the following: 

1* Name five steps for wpccrnjng the 
energy efficiency of your hone* 



2* Fran Table IX, list the R'^^values 
needed in your hone for the 
following: 



Ceilings 

nails 

Floors 
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IV. Care and Maintenance of Ehergy Efficient Buildings 

{Ref . PRCV1DIN3 FOR ENERGY EFFICIENCY IN HCMES AND SMALL BUIIDIt^GS, Part One, 
Pages 74-76) 



STLFDENT STUDY OJIDE OR TEST: 

Circle letter representing correct answer, 

1. Good maintenance is necessary for 
energy efficiency in buildings. 

a. True. 

b. False. 

2. Things to check in the fall are: 

a. Insulation* 

b. weatherstripping. 

c. Furnace filters. 

d. All of the above. 

3. window air conditicning units 
shoaM be: 

a. Operated inteonittently. 

b. Outside cohered with a 
weatherproof covering. 

4. Hot vater tanks shouM be: 

a. Hhqptied. 

b. Partially drained. 

c. Painted. 

5. Leaky faucets should be ignored. 

a. True. 

b. Flase. 

6. Using electricity during off peak 
hours insteai will help save energy. 

a. True. 

b. False. 



unless instructed otherwise. 

7. In the spring and sumtier, attics 
should be: 

a. Well ventilated. 

b. Heated. 

c. Cooled. 

8. In the spring and sumer, 
windows should be: 

a. E>cpo5ed to the sun. 
b- Shaled. 
c. Closed. 

9. Leave pilot li^t on furnaces: 

a. Year round. 

b. During heating season. 

c. During sutnaer. 

10. Dryer vents should be cleaned 
each season. 

a. True. 

b. False. 

11. The energy efficiency of public 
buildings can be inprwed ty: 

a. cooperative gro^jps. 

b. Good cotmunication systems. 

c. Training programs. 

d. Assignment of responsibilities. 

e. All of the above. 



f 
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12. An inspection and maintaiance 
schedule is: 

a. Not impOETtant. 

b. lh()Qrkant. 

13. Bispecticn and maintaiance are 
best done by: 

a, Ihteresbed persons, 

b, Skilled persons. 

c, Anyone, 

14. If you are not certain about 
installation and maintenance 
jobs: 

a. Go ahead by trial and error, 

b. Read the newspaper. 

c. Get-, expert advi<^. 



15, Records of cost benefits are: 

a, Not in^Jortant, 

b, iifXDTtant, 

c, Sutmitted to the gcverrmient, 

16. Ehergy conservation is: 

a. Hie government's job. 

b. Everybody's job, 

c. The responsibility of the 
maiufacturer. 



EXEECISE; 

Your teacher will provide homes ar^ buiMings for evaluation. 

Make an inspection of the oorpcnents that caitribute to the use of «iergy and 
nake recannendations for inipcovsnent. Follow suggestions in the manual. 

Building Corponent Suggestions fotr Brprovenient 
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V* Developing Biergy Saving Habits 



(Ref ♦ PRCSTEDING FOR EHEFGY EPPICIENCT IN HCMES 31ftLL BUHDIMSS, Part One, 
Pages 78-86) 



SWDENT STUmf GUIDE OR TEST; 

Circle letter represoiting ooarect answer, 

1# With regard to energy, the nation 
nust: 

a# Oonserve energy. 
b# Develop adtexnate sources of 
energy. 

c* Slow dcwn the aoceleraticn in 

nea danands for energy # 
d* All of the above# 

2* Ihe chief concern of the individual 
is: 

a« Developing alternate sources 

of energy. 
b# Ocnserving energy, 
c. Repair and maintenance* 

3# To conserve energy in winter, set 
thermostat at: 

a. 68*T. 
60*T. 

c# 68**F, day, and 69*F, ni^t. 

4« To conserve energy in sarmer, set 
thermostat at; 

a* 78**F* 

b. 72*T. 
c* 68^F* 



unless otherwise instructed. 

5« Keep window drapes exposed to sun 
during winter: 

a# Drawn at ni^t, open during the 
day. 

b. Open during the ni^t, dravti 
during the day. 

c. Open all the time. 

6. Window drapes exposed to s\jn 
during sunmer are: 

a. Open during the day# 

b. Drawn during the day. 

c. Closed all the time. 

7. To conserve energy; 

a. Operate furnace at full c^>acity 
at all time5# 

b. Beat 1/2 the building at a time# 

c. Heat only roans that are being 
used. 

8. When using a fireplace; 

a. Keep windows open. 

b. Keep daif^er closed. 

c. Provide outside air to fiare box 
if possible* 
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9. Attic ventilators are used to: 

a. Supplement the air cxaiditioning. 

b. Reduce the taiporature in the 
attic, 

c. Prwide for hi^ier tarperatures. 

10. Air ocnditioner vents should be 
adjusted: 

a. Upward. 

b. DcMnward. 

11. Bie heating system is aided by 
lifting. 

a. 'Qrue. 

b. False. 

12. Kitchen and bathroan vent fans 
should be (^jerated: 

a, Ocntinually. 
b* Ihtennittently. 

c. Oily vtien needed. 

13. Air conditioners should be 
operated: 

a. Ccntinually. 

b. Ihtermittently. 

c. Oily when needed, 

14. The difference in energy use with 
the air conditioner set at 78*? 
instead of 72'*F would be: 

a. 40%. 

b. 10%. 

c. 60%. 

15. most efficient lighting is: 

a. Incandescent. 

b. Fluorescent. 

c. Saine. 

16. Ways to save lifting energy are 
to: 

a. Use dinmer switches. 

b. Use lower watt bulbs. 

c. Torn lights off viiai not in 
use. 

d. All of the above. 



17. Incandescent li^ts should be 
turned off: 

a. Each tiine you leave the room. 

b. If yoQ are going to be gone 
for at least 15 minutes, 

18. Fluorescent li^ts should be 
turned off: 

a. Each tiine you leave the room. 

b. If you are going to be gene 
for at least 15 minutes, 

19. Refrigerator doors should be 
opened: 

a. All ii)B way. 

b. As infrequently as possible. 

c. Bonain closed. 

20. Place hot dishes in the 
rrfrigerator: 

a. limediately. 

b. Oily after they have cooled. 

c. Gradually. 

21. Use dishttfasher: 

a. As often as you have dirty 
dishes. 

b. Oily when you have a load. 

c. lb wash glasses only. 

22. Vtien baking: 

a. Try to fill the oven. 

b. Ooolc cue panful at a tiine. 

c. Leave the oven door cracked 
opm for ventilation. 

23. When boiling water: 

a. Laave the pot open. 

b. Keep a lid on the pot. 

c. Use a baking dish, 

24. Vhm cooking frozen foods: 

a. AUcw them to thaw or partially 
thaw before cooking. 

b. Cook them inmediately after 
removing fran freezer. 

c. ICe^ them in the original 
<xntainer. 
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25e Mlcrouave evens are: 

a. ODod for frying foods. 

b. Mere efficient than infcared 
ovens, 

c. Lew in pccteins. 

26. Aluminan pots are the most 
efficient. 

a. True. 

b. False. 

27. AluTdnuEn foil is reocnmended to 
line: 

a. H^a oven, 

b. Ht^ reflector pans mvieac 
electric burners. 

28. Vlhen washing clothes: 

a. Use hot water, 

b. Use ooM water. 

c. Use salt water. 

29. Dry clothes: 

a. As rapidly an possible. 

b. Chly until dry, 

c. Past the drying cycle to 
reduce wrinkles, 

30. Biergy can be saved: 

a. At hone. 

b. In public buildings. 

c. In office buildings. 

d. In hospitals and schools. 

e. All of the above. 

31. Vtiose responsibility is it to 
save energy at school? 

a. nie teachers. 

b. Ihe stidents. 

c. Ihe building superintendent. 

d. All of the above. 



32. Ihe same rules for conserving 
energy in the heme generally 
apply to other buildings, 

a« T^nie. 
b. False. 

33. Biergy surveys are: 

a. ]lTf»rtant. 

b. A waste of time. 

c. Expensive. 

34. Ihe best procedure for energy 
saving in buildings is tot 

a. Assign responsibilities. 

b. Let everyone decide what to do. 

c. TOxn the lights out when not 
in use. 

35. Ihe design and maintenance of 
public buildings are: 

a. Srpcrtant to energy saving, 

b. Not important, 

c. Always done with energy 
efficiency in mind. 

36. A planned use of buildings can 
ccntribote to energy efficiency. 

a. Tnie* 

b. False. 

37. When providing food service in 
buildings: 

a. It is best to cater foods. 

b. Efficiency measures are similar 
to those for the hanie. 

c. Cook only cne meal per day. 
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EXERCISE: Develo{%lng Energy Saving Habits 



Have studQits take a persOTal iiwentary of their energy saving habits and 
activities. Check the techniques practiced at home, at school and in other 
public buildings. 

See lists in the manual. 

Eliergy Saving Personal 
Practices Participation 

Yes No 



1. 


Clean heating 






19. Don't stay in 






systenis. 






shower too long. 




2. 


Mjust themostats. 






20. Wash only full 




3. 


Use electric blanket. 






lo^ of dishes 




4. 


Close and open 






in dishwasher. 






drapes as needed. 






21. Bake as nony 




5. 


Use f ir^laces 






itans as possible 






spe^ringly. 






in one oven at a 




6. 


Keep heating and 






tiine. 






cooling vents clear. 






22. Oock thawed or 




7. 


Use a ceiling fan 






partially thavi^ 






instead of air 






food. 






conditioning on 






23. Use a microwave 






ODol nights. 






oven. 




8. 


M just air con- 






24. Use capper or 






ditioner vents 






stainless steel 






upward. 






cooking utensils. 




9. 


Mjust heating 






25. Use a pressure 






vents downward. 






cooker when 




10. 


Avoid unnecessaiY 






possible. 






lighting. 






26. Turn off oven 5 




11. 


Open windows and 






minutes ahead of 






doors sparingly. 






time. 




12. 


Use kitchen and 






27. Wash full loads 






bathroom vents 






of clothes. 






only ytim needed. 






28. WEash clothes in 




13. 


Use f IvUorescOTt 






cold water. 






lights uhen 






29. Never cverdry 






possible. 






clothes. 




14. 


Use diimer switches 






30. Keep the lint 






vhen available. 






filter clean on 




15. 


{fever stand and 






dryers. 






hold refrigerator 






31. When away from 






door open. 






hone, I am conscious 




16. 


Keep refrigerator 






of energy saving 






defrosted. 






just as imich as when 




17. 


Keep dishes 






I am at hone. 






covered in 






32. Participate in 




18. 


refrigerator. 






«iergy efficiency 




Never put hot 






activities. 






dishes In 












refrigerator. 











Biergy Saving Personal 
Practices Participation 



Yes Vk> 



33* Read and try to 
keep up with enargy 
saving techniqaes. 

34* Try to ejicourage 
others to becane 
energy conscious. 

35* Make energy surveys. 

36* Present than to 
persc^ in 
authority* 

37* See that li^ts are 
turned off when not 
in use in aooordance 
with the building 
plan* 



38. See that theniD- 
stats are turned 
down or up when 
not ill xise in 
accordance ;/ith the 
building plan. 

39* Seek to learn the 
energy efficiency 
plan for the 
building you are in 
and adhere to it. 
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Part two: 

DETEPMDJIIIt A^fXINT CF ENEKST DDST OR GAINED M«D CMJJJLXnm OOST BENEFITS 



I. Deterndning Anpunt of Energy DDGt or Gairted in a BuiMing 

Tenos VseA to Measure Ehergy in Buildings 

(Ref . PRCWIDING FOR ENEBGy EiyiCIElCy IN HCMES AND SNBVLL BUIIDIICS, Part Two, 
Pages 11-16) 



STODBOT SPODY GUICE OR TEST: 
1* Msitdi terms to definitlcns: 

a. Btu. 

b. Btu/hr- 

c. Heat flow by conJuction. 

d. Heat flow by infiltration. 

e. Heat flow by radiation. 

1, F&te of heat flow. 

2, _Heat flow by solar eiergy, 

3, ^tJtoit of heat, 

4, _Heat flow throu^ solids. 

5, _Heat loss throu^ air exchange. 

2. Match tends to definitions: 

a. Thermal ocnductivity (k-value) , 

b. Thermal condix;tance (C-valoe) . 

c. Coefficient of heat transfer 
(l>-value) . 

d. Thermal resistance (Rr-value) - 

1. Heat transferred through a 
material 1 sq. ft., any 
thickness. 

2. Heat transferred through a 
material 1 sq. ft., 1 ft. 
thick. 

3. ^Resistance to heat flow. 

4. _ Heat transferred through a 
wall secticn. 



3, Match tenns to definitions: 

a. Ihfiltration. 

b. ventilation. 

c. Fenestration. 

d. Kilowatt-hour. 

e. Biside design te!f}erature* 
f * Outside design tenperature. 

g. Heating degree day. 

h. ax>ling degree day. 

i. Disoonfort ijvJex. 
j. Relative hunidity. 
k. Ccmfort zone. 

1. Ihtraiuction of outside air 

2. _0.55 T^j + 0.2 Oijp + 17.5 

3. Amount of moisture in the air 
as CQRfiared to its capacity. 

4. _Average extrane terperature 

in a locality. 

5. Average outride degree below 
65^F. 

6. _3,413 Btu. 

7. _Between 72*T and 80*T and 20% 

and 60% RH. 
8* Windows. 

9. _Average outside degree above 
75*T* 

10. _Winter, 72'F; Sunroer, 78'*F. 
11* _Mavanait of air in and out 
of a building. 
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B. Understanding Heat Losses and Gaiiis in Buildings 

(Ref . PRCVIDINS FOR WEPG{ £I7ICIEMCy IN BOMBS AND SM7ULL BUIIDtNSS, Vart IWo, 
Pages 17*23) 



SHJDaW* SKJDY GUIDE CR lEST: 

1. Match the fooulas: 

a. Heat flow by conduction 
througli a solid (qc)* 

b. Heat flew by ccnductance 
through a wall (qc) . 

c. Themal resistivity (r) . 

_Ca(t2-V 

1 

_K 

2. Ihe fcamila fcr heat flew by 
ooncJuction (q:) through a 
caif)06ite wall is: 



b. 



3. The focnula for heat flow by 
conduction iqc) \ising coefficient 
of heat transfer (U--ralue) is: 

a. UA (tj^^2^ 



4. Gxartple: Given an 8 x lO^t wall 
ocmposed of uood siding, sheathing, 
gypsim board and no insulation* 
Find the heat loss by conduction 
(qc). 

Outside taiperature (t^) 20^. 
Inside tanperature (t^) 68*F. 

Use R-^lues given on page in 
iranual. 

<p = UA (t) 
qc = 

5. Exanplet Given a 20 x 25-ft rooro 
with exterior doors or windows on 
one side, heat loss by infiltration 
(qi). Outside tenperature (t^) = 
20''F. Inside tanperature (t^ = 
68^. Find heat loss by infiltra- 
tion * See l^le VI, page 45, in 
nonual. 

qi= (.018)(Qi)t^H-) 
qi = 

6. Heat losses and gains are also 
affected by: 

a. ventilation. 

b. Radiation. 

c. Both of the above. 
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C. Gstinatingr Heat IxDads in Buildings 

(nef. PRCVIDIMG FOR ENERGY tFPTCmKTC IN HCMES AND SMML 6UIIDIN3S, Fart T^r 
?&jeB 25-34) 



SIUOBir STODY GUIDE OR TEST: 
FBOBUMNO. 1: 

1. Estimate the heat loss fron the 
house in Bxanple Problem No. 6 in 
manual if it is locate} in 
Atlanta, Georgia. 

Soluticxi: 

(a) Maloe changes cxi Wbrksheet A 
and reocn^te total Btu/hr. 

(b) Note: Itie cxily difference 
betMeai tJus fsroblan ani 
Problem No. 6 is the outdoor 
design tenfaerature. 

Outside design tarperature 
- 20^. 



?9CBim NO. 3: 

Repeat Problau No. 6 in the rrenual if 
the fib^lass insulation is replaced 
bff 1 inch polystyrene in the walls 
and 2 inches of polystyraie in the 
ceiling. Assure polystyreie 
extruded with density of 2.2 Ib/ft^. 

(a) llhe heat transnission coeffi- 
cients for the walls and 
ceilings change to: 

ahernal resistance of 
polystyroie - 5.0/inch. 

H^ls: 



Betb^een 



thus, the taif>erature 




Ccnstructicn 


Framing 


Frenong 


diffearence = 65 - 20 = 45^. 










1. 


Outside surface 


0.17 


0.17 


VSCmm NO. 2: 


2. 


Vtocd siding 


0.81 


0.81 




3. 


Sheathing 


1.32 


1.32 


Repeat Ocatiple Problan nc>. 6 in the 


4. 


1" insulatjjcn 


5.00 




nenual for an inside design 


5. 


Studs 




4.38 


temperature of 75°F. 


6. 


Air apace 


1.01 






7. 


p^psun uallboard 


0.45 


0.45 


Soluticxi: 


8. 


Inside surface 


0.68 


0.68 








9.44 


7.81 


(a) Make dianges cxi worksheet B 










and reccxtpute total Btivhr. 


"in ' ^9.44 = 0.106 


= 0. 


2 (.128) 



(b) Note: Ihe only difference 
betweai this problem and 
Problem No. 6 in the manual is 
tte tatfjerature difference: 



stu3 



= 0.128 



110 



t = 75 - 14 = 61^. 
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OeiliJig-Itoof : Fran Table XX 

Without insulaticn and nan-reflective ceiling = 0,07 

air spacer U = 0,206 

(b) Make necessary changes cn 
R-value fcr 2** insulaticn = 10 Worksheet C and recai^iute 

total Btu/hr- 



O 



(Xierall Heat IVansfer Obeff ici«nt s (U) 
fecterior mis O.Wl Btu/hr^ ft^*F 
0&ilin9-1toof Cmto 0,04 Btu 
Floors Btu/hr^ft^f 
Slate 50 fttiylir^f t 

Doors 0,49 BtiVhr^ft^'F 



WmSHEET lU HEKT FICH CAU:UtATK»S 
Problem H3, 1 in ftotktx)Gk 



Desigi 
Outaiae 



Tt7r5?*F 



Building 
Ccii|X3nent 



Tirananission 
Coefficient 
(U) 



Surface 
Area 
(A) 



Difference 



Conduction 

loeses Air 
<^ = UA{ t) Exchange 



Infiltration 
Rate 



Infiltration 



^ .0190- ( t) 



Ext, ualls ,081 

Ceilin9-roof ,04 
Floor 

Slab 50* 

Windows 0,58 

Doors 0,49 

locAL Km loss 



330 
225 

45* 

30 
0 



51 
51 



51 
51 



1363 
459 

2250* 

as? 

0 

?55? 



U5 



1600 



1652 



Dct, \talls 

Ceiling-roof 

Floor 

Slab 

Windows 

Doors 

lOTAL ROOM LOGS 



,081 
,04 

50* 
,58 
,49 



260 
300 

35* 
0 
20 



51 
51 



51 
51 



1074 
612 

1750* 
0 

500 
153ff 



1,0 



1600 



1468 



E^t, walls 

Ceiling-roof 

Floor 

Slab 

Vindows 

Doors 

TOTAL HOOM LOSS 



,081 
,04 

50* 
,58 
,49 



495 
SOO 

70* 

45 

20 



51 
51 



51 
51 



2045 
1020 

3500* 
1330 
SOO 
535? 



2,0 



5360 



4920 



'Slab Lud » F^Ertor fron Tatim XI x E^qpoand Wineter Length 
Ibtal Oondbctlcn Uma » 4959 4 3936 * S395 - 17,290 Btu/hr 



Itotal biflltiation Lm * 16S2 * 1646 4 4920 - 8,040 Btu/hr 
Ttotal Heat low « 17,290 ♦ S,0« • 25,330 BtiVhr 



O 



FRir 



Problem- Mo. 2 in Wbrhfcook 



Overall »"^_T^ysfer Qpefficicnts (0) 
tacterior wms 0*0B1 BtiVHr*ft2Jf 
Oeilin^-noof Cowto 5^04 BtiVhr*ft7-^F 
ricx>r s Btu/hi>ftZJF" 

Windcjwg ^M BttVhr-ft2^*F 
Doors 0*49 Btq/hr-ft^'F 



Desi 



T\giperaturss 



Insiae'taiperature (t^) 75**F 
Outside taiperature {tj 14*F 



2^ 







Ttansnission 


SurffK^ 


Taip. 


Oonduction 




Infiltration 


Infiltration 




Building 


Ooefficient 


Area 


Differenoe 




Air 


Rate 


icsaes 




Ootqponent 


(U) 


lA) 




qi^ = im{ t) 


Exchange 




= .018Qj( t) 




Dct* walls 


.081 


330 


51 


1363 










Oei ling-roof 


.04 


225 


51 


459 








1 


floor 


















Slab 


50* 


45* 




2250* 










Windows 


0.58 


30 


51 


887 










Doors 


C.<9 


0 


51 


0 










rCfm. ROCK 1065 








J5^ 


1.5 


1800 


1652 




Ext* walls 


.081 


260 


51 


1074 










Geiling-roof 


.04 


300 


51 


612 










Floor 
















2 


Slab 


50* 


35* 




1750* 










Windows 


.58 


0 


51 


0 










Doors 


.49 


20 


51 


500 










Kmi noon loss 








"353? 


1.0 


1600 


1468 




EiKtm watlls 


.081 


495 


51 


2045 










Oeiling-^roof 


.04 


500 


51 


1020 








3 


floor 


















Slab 


50* 


70* 




3500* 










Windbtfs 


.58 


-5 


51 


1330 










Doors 


.49 


20 


51 


500 










TCraL ROOK WSS 








?35? 


2.0 


5360 


4920 



ERIC 




*5lAb Lo«0 « Fwrtor fron T^ie Xt x &(poeed tarlneter length 
Total ODndttction hM9 - 49S9 + + 6395 - 17,290 Btu/hr 
mal mfiltrotion « 1€S2 * 1468 + 4920 « 8,040 Btu/hr 
TotA? HMt LOM « 17,290 + 8,040 « 25,330 Btu/hr 





PioblcRi tto. 3 in H&rJdbook 



Overall Haat Ttansfer Opef f icien ts (0) 

BAerior thlls O.ilO Btu/hr-ft^^ 

Oeilin^-Rcof Oonto 0.07 Btu^-ft^^F 
Floors BtQ/hr^ft^^^ 
Slabs 50 BttVhr-ft 

DDors 0.49 fttu/Kr-^ft^'P 



Design Tgiperatures 
Insiae taip (t.) ^ 



Outside tfiftp ( t } 



'^F 
14*F 





Transmission 


Surface 


Tenp. 


Conduction 




Infiltration 


Building 


Coefficient 


Area 


Difference 


Losses 


Air 


Rate 




(U) 


(A) 


(t.-t ) 
1 o 




Qcchange 




B)Ct, wsdls 


.081 


330 


51 


1363 






Ceiling-roof 


.04 


225 


51 


459 






^ Floor 














Slab 


50* 


45* 




2250* 






Windows 


0.58 


30 


51 


887 






Doors 


0.49 


0 


51 


0 






lOTAL HDOH IJD6S 








?55? 


1.5 


1800 



Infiltratiofi 
Losses 



1652 



EKt. walls 


.081 


260 


51 


1074 








Ceiling-tojf 


.04 


300 


51 


612 








, Floor 
















Slab 


50* 


35* 




1750* 








WindcMs 


.58 


0 


51 


0 








Doors 


.49 


20 


51 


500 








TOTAL BOOM UOSS 










1.0 


1600 


1468 


FXt. vails 


.081 


495 


51 


2045 








Ceiling-roof 


.04 


500 


51 


1020 








- Floor 
















Slab 


50* 


70* 




3500* 








Windows 


.58 


45 


51 


1330 








Doors 


.49 


20 


51 


500 








TOTAL BOOM LOSS 










2.0 


5360 


4920 



*Slab toes = Factor from Table XJ x EKposed Perijneter Length 
Toul Oon<kx±icn Ir^ss * + 3936 + 839S » 17,290 Btu/hr 
Tot^ Infiltraticn Logs * 16S2 + 1468 + 4920 = 0,040 St^Vhr 
Toul Heat L5fl« = 17,290 + 0,040 ■ 25,330 Btu/hr 



PROBIfM NO. 4: 

Ycxjr teacher will provide building 
plans* Estimate heating loads for 
your locaticn and cannpare energy 
saving practices* Follow procedures 
given in manual beginning on page 25* 
Use Wbrksheet D providled. 

Soluticn; 

1* Detennine R-values and U-values 
for the building ocn^xnents* 



R-Value U-ValiB 



IfeUs 

Cfeilings 

Floors 

Vfindows 

Doors 



2* Determine areas of building 

COnjCTlQltS* 



Exterior walls 

Ceiling 

Vtindows 

Doors 

Floor 



ft; 
"ft; 
"ft; 
-ft; 
-ft^ 



3* Detennine design tanperatures and 
tonperature difference frcm 
outside and inside. 



y 

y 



4, Calculate heat flow by 
conducticn (qc)- 



mils 
Ceilings 
Floor 
Vtindows 
Doors 
at)tal 



Btu/hr 
"Btu/hr 
"Btu/hr 
"Btu/hr 
^Btu/hr 

BtiVhr 



5. Calculate heat flow by infiltration 
(qi). 



Air exchange in 

each room 
qi each roan 
qi total 



"Btu/hr 



6* Calculate total heat flow fron 
building* 



qc 
qi 



Total 



Btu/hr 
Btu/hr 
'Btu/hr 



7, Estimate seasonal heating load 
{%) • Follow procedures in inanxjBl* 

- Estimate seasoial heat loss. 

^ _ q X D X 24 
t 



q„ = 



Btu/seascn* 



- Estimate quantity of fuel 
required per season. 

E = cu, ft. gas 

E = 

E = 



gal* fuel oil 



kwh 



8. Corpare energy saving practices* 

Find difference in seasonal heat 
load without ^ergy efficiency 
practices and with certain energy 
efficiency practices* 



- Estimate load 
without 

- Estimate load 
with 

- Ctrpare fuel 
required; 

- without 

- with 



Btu/season 



Btq/season 



kwh/seasai 
Twh/season 
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g^rall tteat Ttansfer OoefficiCTits (U> 
aterior tell s B tjo/hr^fi?^ 
Oeiling-iDof oowtoo Btu/hr-ft^^F 
F loors B tM/hr-ft^-^F 
Slab s^^ B tu/hr-ft 
WifKlow B B tM/hr-ft2-'>F 
Doors 5tM/hr-ft2-*F 



Ttananission Surface Tsnp ODnduction Infiltration Infiltration 

Building Qoefficient Area Difference Losses Air Rate losses 

BDom ODoponent (U) (A) <VV q^, = t) EKchange (Q.) = •OIBQ. ( t) 

Oct* walls 
Oeilljig-Eoof 
I Floor 
Slab 
Windows 
Doors 
TOTAL nOCM loss 



Oct* wlls 
Oeilijig-nxjf 
2 Floor 
Slab 
Windows 
Doors 
TOTAL ftOCH LOSS 



Oct* ualls 
Oeiling-HDof 
3 Floor 
Slab 
Windows 
Doors 
TOTAL ROOM LOSS 



Tbtal conduction Loss 

Ibtai Infiltration loss 
total Heat loss 



VIQRKSHEer D* HEAT FLOW CALCUIATIONS 
Vtoblan »o* 4 in Wbrkbook 



Desiy "fawperatiges 
Insioe tenp 
Outside tenp ""F 



B* Estimating Cooling Loads in Bulldliigs 

(Ref • PRCWIDING FOR ENERGY EFPICIENCT IN HOMES AND SMALL BUILDINGS, Part Two, 



PBOBtflrt WO, 1: 

Estimate oooling load for the house in 
Example Problan No, 8 if the house is 
located in Little Bock, Arkansas, 

Soluticn: 

(a) Outside design tenperature, 
mean daily range, and inf il- 
tration factor change to: 

Outside tOT^Jerature 96^P, 
Mean daily range = 22'*F* 
Difiltratian factor =1,5 

(b) The effectii'e design 
tmperature (ElD's) now 
change, 

(c) Make changes in Vfcrksheet A 
as needed and recompute total 
Btu/hr, 

PRCBIfll tJO, 2: 

Repeat EKample Prol^lsn No, 8 if 
fiberglass Insulaticn is r^laced 
with 1 inch extruded polystyrene 
(R = 5,0/inch) in the walls anj 2 
inches ectrudaa polys^eie (R = 
5,0/inch) in the ceiling, 

Soluticn: 

(a) Hie heat transmissicn 

coefficients for the walls 
and ceilings change to: 



V jails: 



R_ 

Between At 
Ocnstnrrticn F raming Framing 



* 


Outside surface 


0,17 


0.17 


2. 


Wood siding 


0.81 


0.81 


3. 


Sheathing 
1" insulation 


1. 32 


1.32 


4. 


5.00 




5. 


Sttds 




4.38 


6, 


Air space 


1.01 




7. 


Gypsum wallboard 


0.45 


0.45 


8. 


Inside surface 


0. 68 
5.44 


0.68 



vin = 1/9,44 ^ 0,106 

vstui = 1,0,81 ~ 0,128 

vAvg: .2 (,128) + ,8 (,106) = 0,110 

Ceiling-Roof: 

Without insulation and ncn-reflective 
air space, = 0,206, 

R-value Jccr 2" Insulation = 10, 

From "Pable IX: 

vin ceiling ^ 0,07 

(b) Make changes in itorks^-eet B, 
Cooling Loads and recaipute 
total Btu/hr, 



Itiemal resistance of 
polysl^ene = 5, 0/inch, 
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fOVSKEET A. aXUm LOWS 

Fbrm foL^ Problem No* 1 ia HbrXbock 

Overall Heat Tranamission^ Ooef f icients <0)^ p^ign Tatperatares 

actcrior Vfails 0,OB1 Btu/hr-ft^-'F Inside Tenjieniture 75 "^F 

Oeiling-Itoof Ooito 0,04 Btu/hr-ft^-'F Outsi^^ Tatper^tme "gg^F 

Floors Btu/hr-ft^^F Mean Daily ftenge 21*f 

Slabs 55^u/hr-ft2 

Wirttows 0,58 Btu/hr-ft2-'F 
Door* O^ITBtu/hr-ft^-'F 



Beat Ootv^uction Gross Ihfiltraticn Occupancy Itotal Ibtal 

Trananission Sensible Ihfil- E)cpoGecl S^ible Cooling Sensible Oooling 

Building Coefficient Oooling li^ad traticn M&ll Oooling Ipad triad Oooling liDed Load 

Rxro Ooiponent (ul Area ETO <&tu/hrl Factor Area (Btu/hr) (Btu/hr) (Btu/hr) <&tu/hr) 



EM, mils 


0,081 


330 


18,6 


497 


Oeiling-roof 


0,040 


225 


31.0 


279 


Floor 










Sl^ 




225 


0 


0 


Doors 


0.49 


0 


18,6 


0 


Window (N) 


0.58 


15 


17-0 


148 


Window (W) 


0.58 


15 


56,0 


487 


Wi/xlow ( ) 










Window ( ) 










TOTAL 








1411 



1-1 



360 



3% 



1650 



3457 



4494 



Ebct- walls ^-C^l 260 18-6 392 

Oeiling-roof 0-040 300 31 -0 372 

Floor - - - 

Slab - 225 0 0 

Doors 0-49 20 18-6 182 

Window ( ) - - - 

Window ( ) - - - 

Window ( ) - - - 

Window { ) - - - - 

TOTAL 946 1. 1 280 308 0 1254 1630 



Ext* walls 


0-081 


495 


18-6 


746 


OeiZing-toof 


0.040 


soo 


31.0 


620 


Floor 










Slab 








0 


Doors 


0.49 


20 


18-6 


182 


Window m 


0.58 


30 


17-0 


2% 


Window {£) 


0.58 


15 


56-0 


487 


Window ( ) 










Window ( ) 











TOTAL 2331 1*1 560 616 0 2947 3831 




TOTAL OOOLING LOAD * 4494 + 1630 + 3831 - 9/9SS Bt^/hr 



Ftm for Problem h:>. 2 iji ftockbook 



<>mrall Heat Tranawissicn Qpefficiqnts (u) Desiy TfcfipferatuPes 

Dctftrior wms 0.061 Btu/hr-ft^-*F Ihsife T^jgraturft 75;;f 

Oiling-Itoof Oate 0^04 Btu/hi^ft2-*F Oitaide Itaperatute'WF 

Floors Bta/hr-f€2^ Hean nd^ly Range 21>F 
Sl^ 55Ttu/hi-ft2 
Winttaws 0,58 Btu/hr-ft2-»F 
Ooors 0,<9 Btu/hr-ft2-*F 



Beat Qonduction Gross infiltration Occupancy lotal Total 

Trananissicn Sensible Infil- DqiOQed Sensible Oooling Sensible Oooling 

Guiding Coefficient Oocyling LoAd tratlon HsuLl Oooling Uxd toad Oooling I/>aMl 1^ 

Rxfn Ocnfionent (U) Area EID (Btu/hr) F^actar Area (BtoAu:) (Btu/hr) (Btu/hr) (dta/lur) 



walls 


coai 


330 


18.6 


497 


Oeiling^-roof 


0,040 


225 


31.0 


279 


Floor 










Sl^kb 




225 


0 


0 


Doors 


0.49 


0 


ia.6 


0 


Window (N) 


0,5a 


15 


17,0 


14a 


Window (W) 


0,S8 


15 


56.0 


487 



wmtow C ) - - - 

wijidow { ) - - - - 

TOTAL 1411 1,1 360 396 1650 3457 4494 



Cict, walls 0,Oai 260 18.6 392 

Oeiling-roof 0-040 300 31,0 372 

Floor - - - 

Slab - 225 0 0 

Doors 0,49 20 18,6 182 

Wijkkjw C ) - - - 

Window t ) - . - 

Window ( ) - - - 

Window C ) - - - - 

TOTAL 946 1.1 2B0 308 0 1254 1630 



walls 


0.081 


495 


18.6 


746 














Oei ling-roof 


0.040 


500 


31.0 


620 














Floor 






















Slab 








0 














3 Doors 


0,49 


20 


18.6 


182 














Window m 


0.58 


30 


17,0 


296 














Window (£) 


0,58 


15 


5€,0 


487 














Window ( ) 






















Window ( ) 






















TOTAL 








2331 


1.1 


560 


616 


0 


2947 


3831 



TGTCAL COOLIN? UWD - 4494 + 1630 + 3831 ' 9*955 Btu/hr 



PW3B[fM NO. 3: 

Your teacher will provide a building 
plan* Estiroate ooolliig loads for 
ycwr location ard caipare aiergy- 
saving practices* Follow procedures 
given in ranual beginnirig on page 25* 
Use Udrksheet C provided* 

Soluticnt 



1* 



Determine cooling load due to 
heat gain through walls, floors, 
roofs, and ceilings* 



Wadls 

Floor 

Roof 

Ceiling 

Windows 

Doors 

Jlhfiltration 
Vsitilatioi 
Occupancy 
latent 
Total 



_Btu/hr 
_Btu/hr 
"Btu/hr 
"Btu^ir 
"Btu/hr 
Btu/hr 
Bfcu/hr 
'Btu/hr 



Btu/hr 
Btu/hr 
Btu/hr 



2* Determine R-values and U--values 
for building ccnpTisits* 



R-Value U-Value 



Walls 

Ceiling 

Flcxar 

Windows 

Doors 



3* Determine area of building 
ocinponents. 



Ecterior walls 

Ceiling 

Windows 

Doors 

Floor 



ft; 
'ft; 
"ft; 
~ftt 
-ft' 



4. Detemine design tenperature and 
nean daily range. 



Design temperature: 

4 

At 

riean daily range; 



"F 



5* Find equivalent tsiperature 
difference (EH)) * 



walls 
Doors 
Ceilings 
Floors 
Windows 
North 
East 
West 
South 



op 
-op 
-op 

y 

'F 

-op 
^'F 



6* Calculate conduct icn sensible 
cooling loads* q = UA (ETD) * 



Exterior walls 
Ceiling 
Floor 
Roof 
Docm: 
Windows 
Tbtal 



Btu/hr 
Btu/hr 
Btu/hr 
^Btu/hr 
^Btu/hr 
[Btu/hr 
Btu/hr 



7* Calculate occupancy loads- 



Btu/hr 



8* Calculate infiltration loaSs* 

btu/hr 

9* Calculate total sensible load* 

Btu/hr 

10, Calculate total cooling loa3* 

Btu/hr 



0 



U* Estimates seasonal cooling load* 



13* CQn(>are energy saiving pracrtices* 



q X D X 24 

c 

%c = At 

Evaluate design ooolinq load 

Btu/hr 

Bstjjnate equivalent full-load 
hours foe building locaticn 

Btu/hr 

Seasonal cooling load 

Btq/season 



Find difference in seascnaX 
cooling load without energy 
efficient practices and with 
certain energy efficient 
practices* 

- Estinate 

load without Btp/season 

- Estimate load 

with BtM/season 

- Ooipare energy 
required 

* without JoiVseascn 

- with 'to^seascn 



12* Estimate qpantity of energy 
needed per seascn* 



Seascnal 
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fova^ c. axuHG lows 

ttn:itt for Problem Tb. 3 ia ttixc^tbook 

Orerall Heat Ttanawiaftim Coefficients (U) Degign 'teperfttures 

Dcterior Willj Btu/hr-f V-'F msioe 'taiper&ture 

Oeilij^Boof OtjPbo Btu/hr-ft^-T Outsit Tawperature 

Floors Btu/hr-ft2^ Mean telly l^e 
Slabs J^\xAi^i2 ^ 

windows Btu/hr-ft2-*F 

Ooors Btu/hr-ft2-*F 



Heat Oor^ucti<;n Gddss Ihfiltxatian Oco^ancy Itotal Itital 

Tranfltiissicn Sensible Ihfil- Dqxoed Sensible Oooling Sensible Cooling 

Suilding Qoefficient Oooling IracI trati<;n M&ll Cooling Load Irad Cooling Load Load 

fton Qaiponent (U) Area ETD (Btu/hr) E^ctoa: Area (Bto/hr) (Btu/hr) (BtiVhr) (Btu/hr) 



&ct. ^lls 

Oeiling-roof 

noor 

1 Ooors 

Wii^ (N) 

mnkH {W} 

window ( ) 

Window ( } 



TOTAL 



T>st* walls 
Oeiling**roof 
Floor 
Slab 
2 Doors 
wii^dow ( ) 
Window ( ) 
Hindoo ( ) 
Window ( ) 

TOTAL 



E)ct. walls 
Oeiling^roof 
Floor 
Slab 
3 Doors 
wijv3ow (N) 
Wijxiow (E) 
Winkiw ( ) 
Window ( ) 



TOTAL 



Detennming Ctoet Benefits of Using Biergy-Saving Practices 

(Ref , raCWIDING FOR EJERGY EFFICIEIJCT IN HCtlES AND StMX BUILDINGS, Part T^/ 
Pages 45-49) 



STODHTT SHJDY GUIDE OR TEST; 

Circle the letter(s) that r^esent the correct answer(s)/ unless instructed 
otherwise* 



1, Itie benefit/cost ratio should be; 

a, 0, 

More than 1, 
c. Less than 1, 



The benefit/cost ratio does v*iat 
as interest rates increase? 

a< Increases* 
b< Decreases* 



2* Hie benefit/cost ratio does what as 
expected life increases? 

a. Increases* 

b. Decreases, 



The "payback period** and **tiine to 
recoup investment^ are considered 
to be; 

a. The sane, 

b. Different, 



PfiORTJM NO, 1; Calculating the 

Boief it/Cost Ratio 

If you estiuete a net annual savings 
of $500 and the first cost of retrc^ 
fitting is ?1/000, find the benefit 
ODSt ratio, Assune a 15 year life 
at an annual increase in cost of 10%, 



PROBI£M NO, 2\ 



Calculating the 
payback Period 



Fran the previous exan^^le, calculate 
the payback period. 
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PRCBL£H 140, 3: Calculating the Tinte 
to Reccxip Investment 

Fran PROBtSl NO. 1, calculate the 
time to recoqp investment* See 
Table m. 




Part Itiree: 

SETfiCTPJG Atro INSTALLING ENEHOT EFFICIBSTT MATERIAIS AND BQqiPMair 



I< Detecmining Which Measures Are the Most Efficient and Eoonooical 



A- What Site to Choose 



{Ref • PRCVIDING FOR EIlERGlf BPFICIEWCT IN HOMES AND SMALL BUHDINGS/ Part Ihre©/ 
Pages 11-14) 



STODENT STUDY GUIDE CR 1EST: 



Circle the letter (s) that repres^it the ooonrect answer (s), unless instructed 
othervd-se* 




1, Factors influencing site iocaticn 
far energy efficiency include: 

a. Sunshine, 
WLnd, 

c. Rain, 

d, TgT?3erature, 

e, amcidity, 

f. All of the above, 

2, climate is a major farmer in 
energy requirements for buildings, 

a, Ttue, 

b. False- 
st Match the following climatic zones 

in the U,S,: 

a, Cool, 

b, Tatiperate, 

c, Hot-*arid, 

d, Hat-himid, 

1, _Southeast, 

2, _No(rth Caitral, 

3, _Middle, 

4, Southwest, 



4, In Figure 1, pages 42 and 43, 
indicate the climatic zone 
reocnmended for each building 
corientation for energy efficiency, 

a. Cool, 

b, Tei^jerate, 

c, Hot-hunid, 

d. Hot-arid- 



1 
"2 
"3 
"4 
"5 
"6 
"7 
"8 



5, Match the following advantages as 
to site location, 

a. Sunshine, 

b. Shade, 

c. Prevailing winds, 

1, _Co2d, 

2, _Hot, 

3, Humid, 




6» Places to get help and aSvice on 
energy saving tecimlques are: 

a* Biergy EsctaisiGn Office* 

Cooperative Esctension Service, 

c. Colleges of Bigineering and 
Technology, 

d* Private architects, 

e. Utility canpanies, 

f • All c£ the above* 



EKEPCISE: 

Select a desirable site for ccntructing 
a building and explain the reasons 
viiy. 



B* What Design to Use 

(Ref, PROWDING FOR EHERGy WFTCmiOf IN HOMES AND SMALL BUHDINGS, Part lliree. 
Pages 14-23) 

SlUDHJ^P STODY GUIDE OR TEST: 

Cixcle the letter(s) that rep::esent the coorect answerCs), unless instmcted 
otherwise. 



1* An energy efficient hone or 
building is one that is designed 
to pTOTide space and ocmfort to 
its occupants at reasonable cost 
and without larmful effects on the 
environmait, 

a. True* 
b* False, 

2, Hie shape of a building has no 
iiif luence on the energy 
reguiremaits, 

a. True, 

b. False, 

3, Which three factors influence the 
shape of a building with regard to 
energy use? 

a* Volume to surface ratio, 

b. Solar exposure, 

c. Potential for insulaticn, 
d* Size of family. 



4* In Figure 2, page 44, inabch the 
description of the foundations to 
the illustrations as nunbered: 

a. Isolated piers, 

b. Continuous footing* 

c. Slab* 

_1 

5, Flat roofs may be used for: 

a. Retaining rain water and/or 
snow for insulation, 

b. Shedding snow in winter* 

c. Attic storage, 

6, Pitched roofs provide for attics 
vAiich need no insulation, 

a. True* 

b. False, 
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7* Roof cverhang should provide far: 

a< Vfindow shading in sumner* 
b< KLndow shading in vanter* 
c* Shedding aiow* 

8* V^lls should be designed to: 

a* E^aduce heat transfer* 
Provide a v^or barrier- 
Protect the interior from the 
weather* 

d. All of the above, 

9, Heat transfer throuc^i windows is: 

a, Ijess than throu^ walls* 

b* Greater than throuc^i walls, 

10, Match the following recormendations 
for window size and locaticns: " 

a« large* 

b, 3nnall« 
c< Mediisn* 
d< Ncne< 

East, 

_Vfest, 

_North. 

_South, 

11, When practical, doors should be 
placed on the: 

a. South* 

b. East, 

c. North, 



12* Hie canfort range in tarperature 
when designing buildings is: 

a, 40^"90^F* 
b* 60**F-85T, 
c* 80^F-90^F, 

13* Bjnidity affects energy require- 
msits for canfort* More heat is 
required when the air is: 

a. Hot ajt3 humid, 

b. Oool and hiitud, 

c. Cool and dry, 

14* Space design for energy 
efficiency requires: 

a, analler heated and cooled 
areas, 

b, larger heated and cooled 
areas, 

c, Space is not inportant, 

15* Building design for energy 
efficiency is: 

a. Relatively irtpcrtant, 

b. Very iitportant, 

c. Not inportant, 

16, Initial cost of energy efficient 
structures and corpared to 
ocnventional design is: 

a* Much hi^er, 

b. Very little higher, 

c, About the same. 



EXEPCISE: 



Draw a sketch of an energy efficient 
building and point out reasons. 




CEILINGS - R38 
WALLS - R19 

FLOORS- R22 CEILINGS - R33 




What Oonstruction Materials to Use 

{Ref, PRCVIDING FOR ENERGY EFFICIENCY IN HCMES AM) SmLL BUIIDINSS, Part Three, 
Page 24) 



SWDENT STODY GUIDE OR TEST: 



Circle the letter (s) that represent the 
otherwise* 

1« Building naterlals should have 
the following characteristics: 



correct answer{s), unless instmcted 



3, Brick and masonry insulaticn 
qualities are: 



a, Vfeather protecticn, 
msxilating, 

c. Durable* 

d. Available* 
e< Econanical. 

f , All of the above, 

2, Fiberglass insulaticn quali^ is: 

a. POGC, 

b. Excellent, 

c. Average, 



a. Poor, 

b. Excellent. 

c. Average, 

4, wirtiow glass insulatiOT 
qualities are: 

a. Poor, 

b. Excellent, 

c. Average, 

5, Most insulation is: 

a. SijTple to install, 

b. Difficult to install, 

c. Neither. 



EXERCISE; 

Visit your local building supplier and 
report cost and availability of *"nnte 
building materials. 



D. Vtiat lype and Hot Much Ihsulation to Use 

(tef . PRWIDIN3 FOR EmCf EFFICIENCY IN HOMES AND SMALL BUHDDCS, Part Itiree, 
Pages 24-34) 



Circle the letter (s) that represent the 
othecwlse. 



correct anager (s) , unless Instructed 



1* Itie purpose of Insulation is to: 



7* Forms of insulatian are: 



a* ihcrease heat transfer, 
b* Reduce heat transfer* 
c* lliprove appearance* 

2* Ehergy noves fran: 

a* A high to a lew tenperature* 

b* Top to bottcm. 

c* A low to a high temperature. 

3* Insulation quality is usually 
based cn the anount of; 

a* Glass. 

b* Vapca: barrier. 

c. Air space within the insulaticn* 

4. R-value is: 

a* The resistance to air flow* 
b* The rate of heat transfer, 
c* The resistance to energy flow. 

5* Types of insulaticn are as follows i 

a* Fiberglass, 
b. Rock wool* 
c* Cellulose* 
d* Polyurethane* 
e* All of the above* 



a. Blankets. 

b. Batts* 

c* Loose-fill. 

d* Masonry* 

e. All of the above. 

8. Blown*in insulation oories in: 

a. Batts. 

b. Plastic sheets. 

c. Lcjose-granules or cellulose. 

9* Fiberglass canes in; 

a. Rolls* 

b. Batts. 
c* Both. 

10* Rock wool is made from: 

a* Rocks* 
b* Wbol* 

c. Cellulose. 

11* The R-value of insulation 

sheathing per inch thickness is: 

a. 10* 
b* 6. 
c* 2* 



6. Characteristics of insulation to 
lock for are: 

a* Fire resistance, 

b* EHvalue. 

c* Form. 

d. All of the above. 



12. Cellulose fiher: 

a. Is fire resistant. 

b. Must be treated for fire 
resistance* 

c* Qmes in batts. 

13. Polystyrene has an R-value per 
inch thickness of: 



a. 4 to 5* 

b. 5 to 10. 

c. 2 to 3. 
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14, Blue polystyrene has a higher 
Revalue than \^ite, 

a. True, 
b« False* 

15, Polystyrene must: 

a. Never be covered with other 
material. 

Always be oovered with other 
material, 
c« Have brick siding, 

16, Urefi-formaldlehyie is: 

a« Blankets, 

b. Blown in, 

c. Sheets, 



17, Prcro Figure 3, page 44, ii^iicate 
Revalues reoarmaidecl fee your 
area: 

a. Ceilings, 

b. Vfalls, 

c. Floors, 



18, IWo methotas providing more 
insulation in walls are: 

a. Use 6 inch studs, 

b. Use 4 inch studs and add sheet 
insulaticn to outside, 

c. Use 4 inch studs and add 
blcwn-in insulation. 



EXERCISE: 

Visit your local supplier and r^xart en 
cost and availability o£ insulation. 
List the following: 

Type of insulaticn. 
Revalue, 

Certificate c£ fire resistance. 
Cost, 



E. What Type of Vapor Barrier to Use 

(Itof. FPCVIDING FOR OEROT EFFICIENCY IN HCMES AND 31ALL BUILDUPS, Part Three, 
Pages 34-35) 



STUDENT STODY GUIDE OR 'lEST: 

Circle the letter (s) that repressit the correct answer (s), unless instructed 
otherwise. 

1. Three types of vapcar barriers are: 

a. Polyethylsie film. 

b. Aluminum foil. 

c. Paints. 

d. None of the above. 

2. Polyethylene film is available 
in thicknesses of: 

a. 2-6 mils. 

b. 3 1/2 to 4 inches. 

3. Paints are used as a vapor barrier: 

a. In old buildings. 

b. In hallways. 

c. In new ccnstructicn. 



EXEBCISE: 

Visit your local supplier and report 
cn type aad availability of vapor 
barriers. 
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Vtxat TVpe and iiow Much tveathers tripping and Caulking to Use 

(Ref . PFCVIDIJJG FOR mESCY EFFICIENCY m HOMES AND S^IALL BUIIDINGS, Part Ttiree, 
Pages 35-40) 



STODEWr STUDY GUIDE OR TEST: 

Circle letter (s) that represent the correct answer (s), unless instructed 
otherwise. 



1. Three advantages of caulking and 
weatherstripping are to: 

a. Increase the U-value of wallc. 
Reduce the air exchange. 

c. Keep out insects. 

d. Reduce oiergy use. 

e. All of the above. 

2. Weatherstripping is used on: 

a. Doors and windows that open and 
close. 

b. Cracks around windw frames. 

c. Soffit vents. 

3. Types of weatherstripping are: 

a. Pressure sensitive foam. 

b. Metal spring. 

c. Felt. 

d. Flexible plastic. 

e. All of the above. 



4. liteatherstripping and caulking are: 

a. Easy to install. 

b. Difficult to install. 

5. All caulking is the same. 

a. True. 

b. False. 

6. Types of caulking most desirable 
are: 

a. Latex base. 

b. Butyl hose. 

c. Neoprene rubber. 

d. All of the above. 

7. Weatherstripping and caulking 
should be done: 

a. As a last resort. 

b. Frequently. 



EXERCISE: 

Visit your local supplier and report 
on types and availability of caulking 
and weatherstripping. 



v*at TVP^ of Wijidows to Use 

{Ref • PIWIDING FOR EIJERGY EFFICIH^CY IN HOMES AND SMALL BUIIDINGS, Part Otiree, 
Pages 41*46) 



STUDEOT STODY GUIDE OR TEST: 

Cixcle the letter (s) that r^esent 
otherwise* 

1, Types of windows are as follcws: 

a- Double hung. 

Horizontal sliding, 
c. Casement, 
d* Awning, 

e. All of the above, 

2* Aluminurrt-franie wijndows have a 
lower Rr-value than wooden frame 
windows, 

a. True, 

b. False, 

3* Jalousie windows are energy 
efficient, 

a* True, 
b. False, 



the correct answer {s)^ unless instructed 



4, Window space in a building: 

a. iFtnproves aiergy efficiency, 

b. Reduces energy efficiency, 

c. Makes no differ^K:e in energy 
efficiency, 

5, To lirprove the efficiency of 
windws: 

a. Add stonn windcws, 

b. Install triple glazed wiMcws, 

c, Md plastic sheeting, 

d, Ncne of the above, 

6, windows nay lose energy by: 

a. Excessive heat conductiai, 
b* Infiltraticn* 

c, Lr^nroper shades and drapes, 

d, Dnproving R-value, 

7* wirdows help prevait infiltration. 

a. True, 

b. False* 



EXERCISE: 

Visit your local supplier and report 
cn type and availability of winicws* 
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What Type of Doors to Use 

{Ref» PRCVIDIW3 FCR ENERGY EFFICIENCT IN HCMES AND SMALL BUILDINGS, Part Three, 
Pages 46-48) 



SIUDEIJT SHJDY GUIDE OR 1EST; 

Circle the letter (s) that r^>resent the correct answer (s), unless instriKited 
otherwise- 



1, Types of doors are as follows: 



2. The best insulating door is the; 



a, Hollow^-ooDre, 
Solid wood, 

c. Steel-clad, foam*<«iter, 

d, TWO of the abcwe. 



a, HollcwHsore, 

b- Solid wood, 

c, Steel-<:lad, foam-center, 

3* The best insulating stacm door is; 



a. Metal and glass, 

b. V4bod and glass, 

c. Solid metal. 



EXERCISE; 

Visit your local supplier and report 
on type and availability of dears. 



1* What Type of Heating Equipnent to Use 

(Bef • PRDVIDING FOR ENERGY EFPICIIJJCY IN HCMES AND SmLL BUIIIHW33, Part Otiree, 
Pages 49-56) 



STODElfr STODY GUIDE OR TEST: 

Circle the letter (s) that represent the correct answer (s), unless instnsctai 
cit:hervdse< 



1, Oatmon types of space heating 
equipn^t are: 

a. Electric resistance. 
Gas furnace, 

c. Oil furnace, 

d. Heat pump, 

e* All of tiie above, 

2* Electric resistance heating 
systems may be yjtiich of the 
following types: 

a. Ste^n* 

b. Baseboard, 

c. Heat pUTTp, 

3, Ihe most popular source of space 
heating are the: 

a, Gas and oil furnaces, 

b. Heat ptnp, 
c* Hydrcnics, 

4, The heat pun^ when heating vjorks 
like a refrigerator in reverse, 

a. True, 

b. False* 

5, Heat punps take heat fran the air 
vdien temperatures are as low as: 

a, 15^F, 

b, 10 ^F, 

c, 0*F, 

6, Electricity is less efficient 
because of: 



7, Match the follcwing: 

a. Oil, 

b. Gas, 

c. Cbal, 

d. Wbod. 

e. Electricity, 

Lunited to specific locaticns, 
_Good thermal efficiaicy, 50-70%, 

_Most ooinicnly used, 
_07€rall efficiency, 25*35%, 
_Reserves offer greatest 

availability, 

8* Vliich of the heating systems have 
the greatest potaitial for overall 
efficiency? 

a. Electric, 

b. Gas, 

c. Oil, 

d. Heat F^J'Tp, 

9- The total ccnsunpticn of energy 
varies in different parts of the 
U,S, 

a. True, 

b. False, 

10, The cost of energy varies in 
different parts of the U,S, with 
the differait systems, 

a. True, 

b. False, 



a. Low efficiency of equipnent, 

b. Biergy loss in generaticn, 

c. More costs. 
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EXERCISE: 



Oonpare heating and cooling cost of 
residences wit±i mattoers of your class* 



J* What Type of Air Ctanditioners to Use if Needed 

{Ref . PRCVIDING FOR EJEIGY EFFICIENCY IN HCMES m> SMALL BUIIDINGS, Part Three, 
Pages 57--61) 



STODHTT STUDY GUIDE OR TEST: 

Circle the letter (s) that represent the 
otherwise* 

1* Parts of an air conditioner are: 

a* Cotpressor* 
b* Condenser* 
c* Evaporator* 
d* Storage Tank* 

2* lypes of air oorditicners are: 

a* Forced-air system (central)* 
b* Individual roan units* 
c* Heat punnps* 
d* Fireplaces. 

3* An evaporative cooling unit works 
well in hot-humid zores* 

a* True, 
b* False* 



answer (s), unless instructed 



4* Attic fans can be thermostatically 
ccntrolled* 

a* True* 
b* False* 

5* Heat pun^ are inost desirable in 
cold climates* 

a* True* 
b* False* 

6* Vtien purchasing an air ccnditicning 
unit, get the hic^iest: 

a* EER rating* 
b* AVR rating* 
c* Capacity possible* 

7* Itie use of air conditioning in 
the U*S* is* 

a* Increasing, 
b* Decxeasing* 



EXERCISE: 

Visit your local supplier and report 
on type and availability of air 
conditi'Cners, What are the EER ratlings? 



Miat Type o£ Ventilaticai to Use 

{Itef • PROVIDING FOR ENEEGY EFFICIEHCV m HCWES AND SM\LL BUIIDDSfGS, Part Three, 
Pages 62*^6) 



STUDENT STIS>Y GUIDE OR TEST: 

Circle the letter{s) that r^iresent 
otherwise* 



the correct ansv«r{s), unless instnjcted 



1* Reduced ventilaticn saves energy 
in cold weather* 



6, lyp^ of static attic ventilators 
are: 



a* True, 
False, 

2, The primary ventilaticn need is; 

a, Liviiig rocm, 

Attic, 
c. Hall, 

3, The main purpose of vaitilaticn 
is to: 

a, RBTOve moisture, 

b. iTKarease moisture, 

c* Inprove heating efficiency, 

4* lyp^ of attic ventilaticn are: 

a* Static ventilators, 

b. Power ventilaticn, 

c. Heat pLmp. 

5, Natural ventilaticn can be 
accatplished by: 

a. Thermal effect* 

b. Wind direction, 
c* Wind pressure, 

d. All of the above. 



a. Soffit vents* 
b* Ridge vents, 
c. Electric fan, 

7, Power ventilators are to be used: 

a. At all times, 

b, \ihen static systons are not 
installed, 

c* VJith cathedral ceilings, 

8, Basanent ventilators are used to 
ronove: 

a. Moisture, 

b. Dust, 

c. Heat, 

9, Static attic ventilators should 
be used: 

a, Stminer only, 

b, Wintar only. 

c, Surcmer and winter. 



EXEBCISE: 

Visit your local suE?>lier and report 
on types ajt3 availability of attic 
ventilators. What are the EER ratings 
of the electric fans? 



54 



L* Vtiat Type of Lighting to Use 

(Itef. PRCVIDING FOR EIIERGY EFFICIENCY IN HCMES AND SMMi BUIIDINGS, Part Three, 
Pages 67-68) 



SIUDQJT SnJDV GUIDE OR TEST: 

Circle letters representing correct answers, unless Instractecl otherwise* 

1* Lighting consumes what percent of 3* Which is the most energy efficient? 

hone energy? 

a* Incandescent* 

a* 3%* b* Fluorescent* 

b* 10%* c* High intensity* 

c* 20%* 

2* rtiich is the most energy efficient? 

a* Natural lighting* 
b* Electric lights* 
c* Gas lighting* 



EXERCISE: 



Ccii^are power requiranents and 
efficiencies of different light 
bulbs* 



h ^ 



M. What Type of Water Heater to Use 

(Ref . PRCVIDING FOR ETJERGY EFFICIENCY IN HOMES AND a^lALL BUIUDINGS, Part T.iree, 
Pages 70-71) 



STODENT fflUDY GUIDE OR TEST: 

Circle the letters representing the correct answers ^ unless instructed otherwise. 



1. Water heaters are a major user of 
energy. 

a. True. 

b. False. 

2 . Tanperature setting on a water 
heater should be: 

a. 140-160 '^F. 

b. 120-140^F. 

c. 150-160^F. 



3. Solar energy is a likely 
alternative to water heating. 

a. True. 

b. False. 



EXERCISE: 

Check the tenperature setting oi your 
water heater at hone and report to 
the class. 



N. What Type of Plumbing to Use 

(Ref. PIO/IDING FOR EKEPGY EFFICIEWCY IN HOTCS AND SMAIX BUIU0INGS, Part Otiree, 
Pages 72-75) 



STUDENT STUDY GUIDE OR TEST: 

Circle letters representing correct answers, unless instructed otherwise. 



1. Which plumbing fixtures 
consume the most water? 

a. Laundry. 

b. Toilets. 

c. Lavatories. 

2. Flow control valves save v^eter. 

a. True. 

b. False. 



3. A dripping faucet should be 
ignored. 

a. True. 

b. False. 



ECEtCISE: 

Visit your local plumbing fixture 
supply and report on energy-'saving 
fixtures and appliances that are 
available. 
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II, Installing Energy-Saving Materials 



A, 1, Installing Insulaticn in fhe Ceiling 

{Ref , PRCVIDnOG FOR ENERGY EFFICIENCY IN HOMES AND SMMl. BUIIDIKGS, Part Three, 
Pages 75-83) 

STODHflT STUDY GUIEE OR TEST: 

Circle letter repres^ting correct answer, unless instnacted otherwise. 



1, Insulaticn should be installed in a 
nev or renodeled building: 

a. As eadi canpcnent part is 
canpleted* 

b. After all framing is dene and 
electrical, plumbing/ heating 
and cooling are roughed in, 

c. After the building is caipleted* 

2, The purpose of insulation is to: 

a, Kfe^ out moisttare* 

b, Strmgthen the structure 
against wind and snow load, 

c, Bnprove the thermal efficiency, 

3, Insulation should be placed in the 
following ceilings: 



5, Miat types of insulation may be 
used in the ceiling? 

a« Flexible insulaticn, 

b. Loose-fill insulaticn, 

c. Rigid insulaticn, 

d. Reflective insulaticn, 

e. All of the above, 

6, If the insulation has a vapor 
barrier, the vapor barrier should 
be placed: 

a. Next to the heated side, 

b. Next to the exposed (cold) 
side, 

c. Doesn't matter, 

7, Vapor barriers should: 



a. All ceilings, 

b« Cnly ceilings exposed to 

unheated attics or directly 

covered by roofs, 
c, Cnly ceilings directly covered 

by roofs, 

4, For buildings which have no attic 
and insulaticn is installed next 
to the roof: 



a. Have holes punched for air 
circulation, 

b. Have no holes or torn places, 

8, Blanlcet insulation comes in rolls 
iJp to 3 1/2 inches thick and 16 
or 24 inches wide, 

a. True, 

b. False, 



a. Air space is required between 

insulation and roof, 
b* Air space is not required, 
c. Air space is required between 

insulaticn and ceiling* 



9, Batt insulation comes in sections 
ijp to 6 inches thick and 16 to 24 
inches wide, 

a. True, 

b, raise. 



10. Blanket insulaticn with a paper 
or vapor barriec (non-foil) 
backijig may be stapled; 

a. To the outside of the joists. 

b. To the insii3e edge of the 
joists. 

Either way. 

11. If the vapor-barrier backing is a 
reflective foil: 

a. Ttie backing must be stapled to 
the insii3e edge of the joists 
and an air space provided. 

b. Hie backing must be stapled to 
the outside edge of the joist. 

12. When installing a blanket or 
batt insulation: 

a. Leave spaces between joists 
for expansion. 

b. Pack insulation in tightly. 

c. Place insulation loosely, 
leaving no spaces between 
joists or around receptacles 
and pipes. 

13. When adding flexible insulation 
to the ceiling: 

a. Lay all blankets or batts 
parallel to joist. 

b. Lay insulatioi parallel to 
joists until space is filled, 
then lay extra at right 
angles to joist. 

c. Lay all insulation at right 
angles to joists. 

14. When installing flexible 
insulation: 

a. Wear short sleeve and loose 
fitting clothes. 

b. Wear a chenical respirator. 

c. Wear safety goggles, dust 
mask, and clothes that fit 
tight around the neck and 
wrists. 



15. Mhai installing flexible or 
loose-fill ijisulation in the 
attic; ' 

a. Be sure and pack insulation 
against the ccmices to prevent 
air fran entering the attic 
through the soffit vents. 

b. Avoid restricting attic 
ventilation through the soffit 
vents. 

16. Recessed light fixtures must be 
protected against contact with 
insulation. 

a. True. 

b. False. 

17. When usir^ loose-fill insulation, 
vapcr barriers are not required. 

a. True. 

b. False. 

18. Loose-fill insulation may be 
installed by: 

a. Pouring. 

b. Blowing. 

c. Either. 

19. Rigid insulation is used: 

a. Where the roof and ceiling 
structure is one such as 
cathedral ceilings. 

b. Betweoi stories. 

20. A canbination of rigid and 
flexible insulation may be used 
in sloped ceilings franed with 
rafters. 

a. True. 

b. False. 
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21, Tto be effective, reflective 
insuXaticn rnuist have an air 
space betweai the reflective 
surface and any other surface 
next to it, 



22, In Figure 4, page 60, indicate 
type and Icxraticn <:£ insulation 
to be installed in the ceilii>g- 



a. True, 
False* 



EXERCISE; Installing Insulation in 
the Ceiliilg 

your teacher will p ojvide different 
t^pes of insulaticn, a secrticn of a 
ceiling, tools and safety equipcient. 

Install a secrticn of insulaticn as 
directed. Follow proceciures given 
in the manual* 



A. 2* Installing Insulatlcn in the Floor 

(Ref- PPCVIDING FOR H^EERGlir EFFICIENCY IN HOMES AND SM?yX BUILDINGS, Part Three, 
Pages 83*85) 

STUDOOT STUDY GUIDE OR TEST: 

Circle letter representing correct answer, unless instnx;ted otherwise. 



1- Insulaticn stould be Installed in 
floors: 

a. Exposed to iJnheated areas only, 
Mierever they are found- 

c. Only if they are made of 
hardwood- 

2, l^hat types of insulaticn are 
generally used in floors? 

a, Fle>cible, 
Rigid, 

c. Reflective, 

d. All of the above, 

3, Flejcible insulation is easier to 
install in floors: 

a. Before the subfloor is laid, 

b. After the house is finished, 

4, Flexible insulation with vapcr 
barrier backing has: 

a. The vapor barrier installed 
toward the ground, 

b. The vapor barrier installed 
next to the heated side. 



EXERCISE: Installing Insulaticn in 
the b*loor 

Your teacher will provide different 
types of insulation, a section of 
flooring, tools and safety equipment. 

Install a section of insulaticn as 
directed. Follow procedures given 
in the rvanual. 



5, Flejcible insulation is supported 
under finished floors by: 

a. Heavy gage (stiff) wire, 

b. Wire mesh, 

c. Either of the above, 

6, Loose-fill insulation is not 
generally used in floors, 

a. True, 

b. False, 

7, Rigid insulation may be used in 
the following types of floors: 

a. Existing slab floors* 

b, Hbod floors, 

c, Nar slab f Icxirs, 

d. All of the above, 

8, Rigid insulation is placed under 
the vapor barrier under concrete 
slab floors, 

a. True, 

b. False, 

9, In Figure 4, page 60, indicate 
type and location of insulation 
to be Installed in the floor. 



A* 3, Installing Insulaticn in the Walls 

(Ref, PRCVIDmG FOR ENERGY EFFICIENCY IN HCMES AND SMALL BUILDINGS, Part 'Iliree, 
Pages 86-89) 



SIXJDENT SmOY GUIDE OR TEST; 

Circle letter representing correct ansurer, unless instructed otherwise. 



1. Insulaticn should be placed in the 
followirtg walls: 

a. All walls. 

b. Cnly walls exposed to unheated 

areas. 

c. Cnly brick walls. 

2. What types of Insulaticn may be 
used in walls? 

a. Flexible. 

b. Loose-fill. 

c. Rigid. 

d. Reflective. 

e. Foam. 

f . All of the above. 

3. If the insulaticn has a vapor 
barrier, the vapor barrier should 
be placed: 

a. Next to the exposed (cold) side. 

b. tfext to the heated side. 

c. Doesn't matter. 

4. Vapor barrier should: 

a. Have no holes or tooi places. 

b. Have holes punched for air 
circulaticn. 

5. Blanket insulation with a paper 
vapor barrier (ncn-^foil) backing 
mey be stapled: 

a. to the outside of the stud. 

b. To the inside of the stii3. 

c. Either way. 



6. If the vapor barrier backing is a 
reflective foil: 

a. ihe backing must be stapled to 
the inside ec3ge of the studs 
and an air space provided. 

b. ihe backing niust be stapled to 
tlie outside edge of the studs. 

7. When installing blanket or batt 
insulaticn; 

a. Leave spaces between joists for 
eicpansion. 

b. Pack insulation tightly around 
receptacles and pipes. 

c. Place insulaticn loosely, 
leaving no space between 
joists cr around receptacles 
and pipes. 

8. liJbod is just as good an insulates: 
as fiberglass. 

a. True. 

b. False. 

9. Safety equipnent to be worn when 
Installing flexible insulation in 
walls include; 

a. Short sleeve and loose fitting 
clothes. 

b. Chenical respirator. 

c. Safety goggles, dust mask and 
clothes that fit tightly around 
neck and wrists. 
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10, vtien installing loose-fill 
insulation in walls in old 
buildings: 

a. Fill to fire stop fran top. 
Fill to fire stop from bottau- 

c. Check for fire stop and fill 
both sides* 

11- When using rigid insulation on 
walls: 

a. No other insulation is nee3a3. 
It is usually used in con3unc±iGn 
with other type insulation- 

12, Vtien using rigid insulation: 

a, Ctamer bracing is usually 
necessary, 

b. Comer bracing is not 
necessary. 



13, Rigid insulation is available in 
the following types; 

a. Aocairdion, 

b. Reflective one side, 

c. Reflective both sictes, 

d. All of the abcve, 

14, Orethane foams are sprayed on 
the 3ob, 

a. True, 

b. False, 

15, In Figure 4, page 60, indicate 
type and location of insulation 
to be installed in the walls. 



EXERCISE: Installing ]irisalatiai in 
the w^lls 

Your teacher will provide different 
types of insulation, a section of 
wall, tools and safety equipmBit, 

Install a sectiai of insulation as 
directed. Follow procedures in the 
manual. 



A, 4, Installing Insulafcicffi in the Basanent and Crawl Space 

(Bef, PRCVIDIMG FOR ENER3Y EFPICIEMCY IN HOMES AND S^^SMJL BUIIDINGS, Part Hiree, 
Pages 89-90) 

STUDENT SlUDY GUIDE OR TEST; 

Circle letter representing correct answer, mless instructed otherwise, 

1, Insulation should be placed in the 6, Cn mascnry walls, flexible 
crawl space walls: insulation; 



a. If the floor is insulated, 

b. To present rats and mice from 
entering, 

c. If the floor is not insulated, 

2, vfriat types of insulaticn should 
be used in the crawl space? 

a. Flexible, 

b. Loose- fill, 

c. Rigid, 

d. Reflective, 

3, Place the vapor barrier; 

a, Cn the side next bo the 
foundation wall, 

b. On the ground surface of 
crawl space, 

4, When insulating the crawl space, 
.never insulate the band joist, 

a. True, 

b. False, 

5, If heating and cooling ducts are 

in the basonent, it is not iiec^-^s^xry 
to insulate the basenent walls, 

a. True, 

b. False, 



a. May be attached to furring 
strips on the foundation wall. 

b. May be used to fill cores of 
concrete blocks, 

c. May be stapled to concrete block* 

7, Loose^fill insulation is used only 
bo pour into cores of concrete 
blocks, 

a. True, 

b. False, 

8, Rigid insulation nay be glued to 
mascnry walls, 

a. True, 

b. False, 

9, In Figure 4, page 60, indicate type 
and location of insulation to be 
installed in the crawl space and 
basement. 
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EXERCISE: Installing Iiisulatlon in 

the Basanert and Crawl Space 



Your teacher will provide different 
types of insulation, a section of 
basanent viall or crawl space, tools 
and safety equipment* 

Install a secticn of insulation as 
directed* Follow procedures in the 
manual* 



Installing Vapor Barriers 

(Ref • PRCVIDING PGR ENERGY EFFIdENCY IN HOMES AND SMALL BUHDINGS, Part Otiree, 
pages 91^92) 



SHJDEWr STODY GUIDE OR TEST: 

Circle letter representing correct answer, unless instnjcted otherwise. 

1* TSie purpose of the vapor barrier is 5* Aluminoa paint may be applied to 
to: old ceilings to provide a vapor 




barrier* 



a* Prevent water vapor from con- 



densing on the warm side* 
b* Keep insulation dry* 
c* Keep structure dry* 
d* All of the above* 



6* 'I^tfo vapor barriers are better than 
aie* 



a* True* 
b* False* 



2* In Figures 5, page 66, ij^icate 
the location of v^sor barriers 
(consider the buildings are in 
a cold climate)* 



a* True* 
b* False* 



3* Vapor barriers also help reduce 
air infiltration* 



7* lypes of vapor barriers are as 
follows: 



a* True, 
b* False* 



a* Polyethylene film* 

b* Altminoa foil* 

c* Waterproof paints and other 



4* Vapor barriers should have sane 
scatter holes for vmtilaticn* 



finidaes* 
d* All of the above* 



a* True, 
b* False* 



8* Sane insulation is available with 
vapor barrier attached- 



a* True, 
b* False* 
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EJ£S?CISE: Installing Vapor Barriers 




your teacher will provide vapca: 
barrier material, a wall secticn, 
tools and safety equipitent. 

Install a section of vapor barrier as 
directed. Follow procedures in the 
manual. 



C, Installing Vfeatherstripping and CauUdng 

(Ref , PROVIDING FOR EKEICY EFFICIEMCY IN HCMES AND SMALL BUILDINGS, Part Three, 
Pages 93-97) 



STUDEbfT SSUDY GUIDE OR TEST: 

Circle letter representing correct ansv^, unless instructed otherwise, 

1, The purpose of weatherstripping 6, Caulking is used to stop cracks 

and caulking is to reduce in outside walls whenever they 



occur. 




2, Weatherstripping is used 

prixnarily on 

and 



a. True, 

b. False, 



7, Weatherstripping niay be: 



3, Adjustable thresholds are available 
to redtce infiltraticn urx3er doors. 



a. Self-adhesive, 

b. Tacked on. 

c. Either, 



a. True. 

b. False, 



8, Caulking gun should be held at: 



4, Weatherstripping procedures vary 
with the type of window. 



a, 20 degree angle, 

b, 45 degree angle, 

c, 90 degree angle. 



a. True, 

b. False, 



5, Types of i^^therstripping are as 
foUcws: 



9. Move caulking gun away from the 
direction in which it is pointed. 



a. Mhesive-backed foam, 

b. Felt strips, 

c. Foan-edged wood. 

d. Spring metal, 

e. All of the £ibove. 



a. Trte. 

b. False, 



10, In figurt^ 6, page 66, indicate 
the points where caulking may be 
needed. 



EXERCISE: Installing Vfeatherstripping 
and Caulking 



Your teacher will pcovide wsather- 
stripping and caulking, a secticn of 
wall, tools and safety equiptient* 

Install a secticn of weatherstripping 
and caulking as directed* Follow 
procedures in nanual* 



Installing storm Windows and Doors 

(Ref, PROVIDINS FOR ENERGY EFFICIENCY IN HCMES M© SMALL BUHDINGS, Part Three, 
pages 97-102) 



STUDENT STUDY GUIDE OR TEST: 

Circle letter representing correct answer, 

1- window glass is a poor insulator, 

a. True, 

b. False, 

2, lyp^ of storm vandc^B are as 

folijCMSt 

a. Glass with wooden frames* 

b. Glass with aluminunfi frames, 

c. Rigid plastic, 

d* Flexible plastic* 
e. All of the above, 

3, Glass with alunrtinum fraines is the 
most durable* 

a, Tnie, 

b, Filse, 

4, Glass with alimmum frames may be 
purchased as: 

a. Solid glass, 

b. Double sash, 
c* Triple sash, 

d* All of the above. 



unless instructed otherwise* 

5, When fitting storm windows, measure: 

a, Che windcw and get storm windows 
for all. \midows the same size, 

b. All window and fit each 
i^ividual window* 

6* Double glazing cotbinaticn windcws 
will reduce heat loss by: 

a, l/LO* 

b, 2/3* 

c, 1/2, 

7, Aluminum cahbination storm windows 
can be used cn: 

a. All types of windows, 

b* Oily double hung or hcrizcntal 

sliding glass* 
c. Awning type windows, 

8, Flexible plastic is: 

a. An ine3<pensive tarpccary 

Installation, 
b* A pannanent type installation* 
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9, Flexible plastic may be installed; 




a* Inside* 
b* Outside* 

c. Either inside or cxitside. 



10* VJhich is the Jtost aiergy efficient? 

a, V(ood€n storm doors, 

b. Aluminum stom doors, 

11, A storm door is hung on: 

a, Tlie inside casing of the door 
to open inward, 

b, Ihe outside casing of the door 
to open cotward. 



12* Tto install stonn doors, screen 
doors must be: 

a. Left in place, 

b, Ranoved, 

13, Aluminum stom doors are: 

a, Pr^iung in frames* 

b. Designed for hanging the same 
as wooden doors. 




EXERCISE: Installing Storm Windows 
and Doors 

Ygmt teacher will provide a stom 
wiiKJow and a storm door, tools and 
safety equipment. 

Install storm windcws ar^ doors as 
directed. Follow procedures in the 
manual. 



EXERCISE: 

Visit your local supplier and report 
on type and availability of vapor 
barriers. 
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Ill, IMPBCVING EFFICIEHCT OP BQUIPMEMr 

{Ref, PaCVIDING PGR EMEBGY EFFIdEKOT IN HOMES AND SIftLL BUIIJ3INGS, Part Otiree, 
P^es 103-111) 



SEUDHTT SIUDY QLFIDE OR TEST: 

Circle letter representing correct answer, 

1, Ehergy oonserving systems in 
buildings inclufle the fbllcwiiig: 

a. Heating systare, 

b. Cooling systents, 

c. Plumbing systems, 
Appliances* 

e. All of the above, 

2* Ttje efficiency of most energy 
conserving systens can be lirproved 
at noninal cost and a minlinum of 
effort, 

a. True, 

b. False, 

3* Fireplaces and chimn^s are 
generally: 

a. Very energy efficient, 

b. Not eaiergy efficients 

4* Ttje energy efficiency of existing 
fireplaces can be in^irovecl by: 

a. Installing a tetpered glass 
screen* 

b* Ehlarging the size of the 
fireplace- 



unless instructed otherwise, 

5, The energy efficiency of new 
fireplaces can be lirproved by: 

a. Providing for outside air, 

b* Installing a prefab*' -Sxated steel 

circulating jacket, 
c* Either or both of the above, 

6, Hie energy efficiency of stoves 
can be iitproved by: 

a. Providing for an4>le outside air, 

b. Providing a heat exchanger in 
the stove pipe, 

c. Circulating the air away feon 
the stove with a lew speed fan* 

d* All of the above, 

7, The energy efficiency of farced 
air systflns can be im pr oved by: 

a, Purchasing a highly efficient 
furnace, 

b, Ke^>ing filters clean, 

c, ffeviiig furnace ciiecked 
periodically, 

d, tr'T/iding outside air to the 
burner if installed* 

e, All of the above* 

8, Farced hot water heating systems 
are generally efficient, 

a. True, 

b. False, 
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9* The energy efficiency of heat 
putips can be ijTproved by: 

a. Purchasing highly efficient 
heat pump, 

b. Keying evaporatoac and 
oondQiser coils clean* 

c. Both of the above* 

10, Ihe energy efficiency of cooling 
^sterns can be in?a:cved by: 

a. Purchasing poorly efficient 
units* 

b* Neglecting to ke^ units clean* 
c* Placing the condenser in the 
sun* 

d* Ncne of the above* 

11* Ventilating systons should be 
checked and cleaned each season. 

a* True* 
b* False* 

12* Hie energy efficiency of plumbing 
^stans can be irr^roved by: 

a* Wrapping hot water pipes vdth 

Insulaticn* 
b* Wrapping cold vgater pipes with 

insulaticn • 



13* Hot water heaters use a large 
anoant of energy in buildings* 

a* True* 
b* False* 

14* The energy efficiency of hot 

water heaters can be inproved by: 

a* Adding extra Insulation 

arouTKi than* 
b, ProTOding for a supplanaental 

tank* 

15* Dripping faucets are energy 
efficient* 

a* True* 
b* False* 

16* Energy can be saved by a wise 
selecticn of appliances* 

a* True, 
b* False* 



EXERCISE: 

Your teacher will prou^ide sore energy conserving systems* 

Take an inventory of the systOTS and evaluate the efficiency of each* Suggest 
means of improving efficiency* Follow inforrnation in the manual* 

SygrEM SUOGEgrEO MEftNS CF IMPRCVING EFFICIENCy 
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